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e Modern programming
language

* Object oriented

e Statieally types —

e |DE - IntellidJ/Android Studio
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e Basics:

e Object-oriented
= programming™

e Classes, methods L

* Exception hgndling .  —
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e Collect and aggregate data.

e Remote control devices.

o Automate certain tasks.
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Applications







Image from http://www.cchc.cl/informacion-a-la-comunidad/industria-de-la-construccion/personaje/
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https:// www.youtube.com/watch?v= KE:CférWOZf
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https://www.ratp.fr/en/groupe-ratpfengineering/fuIIy-automatec\-century@-metro-lines_
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WAYMO

Mission Technology

https://waymo.com/

Journey

What's Next

Early Riders
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"The Internet of everything will have five to. 10 times
the impact on society as the Internet itself”

Cisco CEO John Chambers

$19 trillion in economic benefit and value over the next decade.
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https://www.cnet.com/news/how-much-is-fhe-internef—of-evéfything-wbrth-cisco-says-1 9-trillion/
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e Measure,v Iues?’ 2
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e Send raw data.
e | ow power.
e Almost no

maintenance
needed.
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e Collects sensor data.

e Light processing. -

e Uploads data to the cloud.
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N ) e Connects multiple sensors and- - <

local processing units.
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e Protocols:

" COAP  nhttp://coap.technology/ : | ‘

* MQTT  http://mqtt.org/
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HTTP httyg //www.w3.org/Protocols/ __)‘ g B
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XM P P httpS/ / Xmpp.org Image source: https://commo@ikimedia.org/wiki/FiIe?_inksys—WireIess—G—Router.jpg
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e Store.

e Predict.

~ Cloud P?ocessing & .7/
Storage B
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e Aggregate.

B

 Analyze.




e August 26th, 1997

e Bruce Perens

e https://lists.debian.org/
debian-announce/1997/
msg00026.htm|
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Eopen source
ardware

Image sou;g*https://www.osh\m‘upen—source—hardware—logo/
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https://lists.debian.org/debian-announce/1997/msg00026.html
https://lists.debian.org/debian-announce/1997/msg00026.html
https://lists.debian.org/debian-announce/1997/msg00026.html
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Image source: https://commons.wikimedia.org/wiki/File:Intel_C4004.jpg
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https://www.cs.cmu.edu/~coke/ histdr‘)’/_ldng.txt
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Internet of Things. /
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1972 1982 1999 _ 2003

‘ Arduino -

l Blink | Arduino 1.0.3

Arduino Mega (ATmega 1280) on /dev/tty.usbserial-A600enbz

Mmage source.

ps://learn.sparkrun.com/tutorials/wnat-is-an-arauino/a
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" Arduino Ethernet
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e Programmable device. 2
gl mey \ 4

e Easily connectable.
e Open source.

e Simple to use software.

e Has network connectivity.
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. Raspberry Pi :
‘ - o | 2 | February 29th, 2012 . = ® ~
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e Computer.

e | Inux Inside.

* Programming oriented.
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e Full network stack.
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Image source: https://wka(r.c_:om/photosH 20586634@N05/39906369025/
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, Raépberry Pi Zero

9. ) Iy : =
A Broadcom BCM2835 a application _ - - [

\7 %

pProcessor 4
| A4 v S
1GHz ARM11 core | | .

o .
 40% faster than Raspberry Pi 1 T T~

HIE UNITIED STATES

512MB of LPDDR2 SDRAM : | & > Ol AMEBIICA
A micro-SD carckslot

A mini-HDMI socket for 1080p60 video
output

Micro-USB sockets for data and power
- P ——ay ‘
An unpopulated 40-pin GPIO header —*
Small form factor, at 65mm x 30mm x 5mm - | .

https://www.raspberrypi.org/blog/ raspberry-pi-zero/-
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~ Android Things - %

——

o Andrad Things lets you experiment with X '___\_ : — ) |
building devices on a trusied platform, | 11 Thialks ’ (o -

| —

without previOU\kBowle‘dg"e of embkedded
system design: v -

* Develop using the Android SDK and
Android Studio.

* Access hardware such as displays and -«
cameras natively through the Android
framework. * -

e Connect your apps with Google services.

* |Integrate additional peripherals through
the Peripheral I/0 APIi

-

e Use the Android Things Console to push
over-the-air feature and security updates. . -

N— . —

https://developer.android.:com/things
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Good with éensors and for.
Processing |,
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Raspberry Pi 3 B+

35% \.

N .
ARM - 1GB RAM a




0'/

K 4

-

.Good for Ijrocessmg and . 7
Network | 4

Intel Galileo GengP

50%
Quark SoC - 400MHz - 256MB RAM_ t =
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Andr0|d Things « .7
~ NXP i.MX7D Starter Kit > P

ARM Cortex-A7 + M4 »

— 200% —

https://shop.technexion.com/pico-pi-imx7-star;cl{it-rainbow-hat.htmI




Andr0|d Things

Raspberry o Klt

B —

ARM Cortex A53 =%
100$ e ¢

https://androidthings.WithgoogIe.com/#.!Lkits/raspberry-pi-3-starter—kit




[ sketchbook

:Z| Examples

E] Libraries

Q) Monitor

@ Help

| -
131 Ppreferences

sketch_feb24a

NEW SKETCH [ / —>  --Select Board or Port --

SEARCH SKETCHBOOK sketch_feb24a.ino ReadMe.adoc

1v /*
ORDERING BY LAST MODIFIED 5
3 */
B sketch_feb24a 4
S5+ void setup() @
6
7}
8
9+ void loop() {
10
11 }
12

Import your sketches to your
online Sketchbook and access
them from any device!

\
—_— <>

https://create.arduino.cc
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Arduino sensor

Hide Console

Searching for Arduino standard libraries ...
Searching for Arduino variants directory ...

Searching for make ... Jusr/shars
Searching for awr-goc

Searching for avr-ges ...
Searching for avr-ar ...
Searching for avr-objoopy

-t

sake[1]): Eatering dlro(tcr{/':lw;llodf-ln,-'pmjé

src/Arduine . ino

Searching for Arduino 15b version file (w

Detecting Arduine softuare version ...

-ale[l}; Leaving directory ' /wyllodrin/pro

sakell

4 ’ .
-l UNeT. |

cte/bulld/app project/Arduling’

arsion.txt) ... Jusr/share/arduin
¥.3 2210 .54GT502-58

jects/bulld/app project/Arduing’
! Eatering directory "/wliogrin/projects/tulld/app project/Arduing’

https://wyliodrin.com/

ARDUING




. F 4

- Startup.cs - WebApplication - Visual Studio Code

» controllers/ 10 assert_response :success " Press <F1>, ? for help
» helpers/ 11 end
» jobs/ 12 V StaticPagesControllerTest : class ——
» mailers/ 13 test "should get home" do [methods]
» models/ 14 get root_url
v views/ 15 assert_response :success ~
v layouts/ 16 assert_select "title", @base_title ~
_footer.html.erb 17 end ~
_header.html.erb 18 ~
_rails_default.html.erbf 19 test "should get help" do ~
_shim.html.erb 20 get help_path ~
application.html.erb 21 assert_response :success ~
mailer.html.erb 22 assert_select "title", "Help | #{@base_title}’ ~
mailer.text.erb 23 end ~
v static_pages/ 24 ~
about.html.erb 25 test "should get about" do ~
contact.html.erb 26 get about_path ~
help.html.erb 27 assert_response :success ~
home.html.erb 28 assert_select "title", "About | #{@base_title] ~
» bin/ 29 end ~
» config/ 30 ~
» db/ 31 test "should get contact” do ~
» 1ib/ 32 get contact_path ~ / ‘
» log/ 33 assert_response :success ~ r
» public/ 34 assert_select "title", "Contact | #{@base_title] ~
v test/ 35 -
v controllers/ 36 I R —,
<_controller_test.rb[+] setup < ruby <<EEK/[/) I
def setup
| —
[3] pry(main)> | Rendered /Users/dave/.rvm/gems/ruby-2.3.1/gems/web-console-3.1.1/1ib/
lweb_console/templates/console.js.erb within layouts/javascript (58.5ms) 4
| Rendering /Users/dave/.rvm/gems/ruby-2.3.1/gems/web-console-3.1.1/1ib
| /web_console/templates/main.js.erb within layouts/javascript ~—

| Rendered /Users/dave/.rvm/gems/ruby-2.3.1/gems/web-console-3.1.1/1ib/

|lweb_console/templates/main.js.erb within layouts/javascript (@.3ms)

| Rendered /Users/dave/.rvm/gems/ruby-2.3.1/gems/web-console-3.1.1/11ih/ we—" \

|lweb_console/templates/index.html.erb (115.3ms) ) (
|

:ruby 1:ruby 3:fish- IR, 5:mu [Thu Aug 18] 02:15 pm | S
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| IDE Options =
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PB= AndroidStudioProject [z Application B src B main Bz res A\ CuApplicationy b 4 § . aa» [ B € L L:Q §
@ Android v @ == | #- I L&&nnnuddmlxl B AndroidManifestxml - Preview - -} ,
¥ I Application 1 <?xml version="1.0" encoding="utf-8"7> Ve®+ O~ [Pixelv m27+ © AppTheme » Q0% @D 0
v Bu manifests > @ <android.support.constraint.ConstraintLayout Caé Wdn’ R
B AndroidManifest.xml xmlns:android="http://schemas.android.com/apk/res/andrdi & @ v W ,8dp, Jx # I ~ “ ‘\ 7
iAndroidManifest.xml 4 xmlns:app="http://schemas.android.com/apk/res-auto" )
> B java 5 xmlns:tools="http://schemas.android.com/tools"
6 android: layout_width="match_parent"
_ 7 android: layout_height="match_parent"
> Emdrawable 5 tools:layout_editor_absoluteY="81dp"
> Em layout 9 tools:layout_editor_absoluteX="0dp">
v Bm menu 10
ZA main_menu.xml 11 ® <ImageView
> Dmvalues 12 android:id="@+id/imageView2"
» (S Gradle Scripts 13 android: layout_width="0dp"
14 android: layout_height="0dp"
15 android:contentDescription="@string/app_name"
16 app: layout_constraintBottom_toTopOf="@+id/imageViewb
17 app: layout_constraintEnd_toStartOf="@+id/imageView3"
18 app: layout_constraintHorizontal_bias="0.5"
19 app:layout_constraintStart_toStartOf="parent"
20 app: layout_constraintTop_toTopOf="parent"
21 M| app:srcCompat="@drawable/grid_1" />
22
23 <ImageView
24 android: id="@+id/imageView3"
android.support.constraint.ConstraintLayout © ImageView
Design  Text

Android Profiler
Google Pixel_XL (emulator-5554) + com.example.android.displayingbitmaps (4166)

4 e @ ® & D @ ®
ui.ImageDetailActivity - stopped - destroyed ui.lmageGridActivity - saved - stopped - destroyed ui.lmage... ui.imageDetailActivity - destroyed
CPU
=100 % S—
e [N —— e, . O et e ] \\
MEMORY \
- 128 MB CPU at 2.32m <
3 . 34%
NETWORK == Sending = Receiving e Y
~1MB/s
ma— e — ‘ ; ‘ , l . o — [ ; | — — TN
'2.25m '2.33m '2.42m '2.50m '2.58m 2.67m
. i
11:5 LF: UTF-8 Context:<nocontext> & & () = <— —

~—

S — X
https://developer.android.com/sftﬁdio \\
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e Two projects:

e |Individual project - 60% of the
- final grade. -

e Team project - 40% of the
final grade.

ory Projec
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Image=souree?
http://inkawall.com
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e A project similar to the samples available here:

e https://github.com/androidthings/doorbell/

e Or enhance an existing sample. =

. e T Y
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https://github.com/androidthings/doorbell/
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Individual Project

o A project simiaeto tﬁe samples'aiai@ble here: ~— e

o htﬁpﬁ:/@itHub.co?n/androidthings/doorbell/

* Or enhance an existing sample.

e Due: April 15th.

- Deliverables: -

e The source code should be hosted iff a github classroom
repository. B

e A webpage. preseﬁﬁng the projéct resuHs, similar-tm.

. https://github.com/androidthings/doork;élT/ ‘

e A short video presenting the results.

~



https://github.com/androidthings/doorbell/
https://github.com/androidthings/doorbell/
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“ g Image source:
\ ) L] https://www.contractingbusiness.com
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A team of 3 students to tackle a real-worldproblem.

e Either: ' \ m

» Choose an existing project proposed by the lab-instructor.

* Define a new one, together with the lab instructor.

‘ /'_ s ‘ w .
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Team Project

A team of 3 students to tackle a real-world problem.

—
Ead

+ Either: \. — e
\J ¢ ¢

| ® CMsaan eX|st|ng project proposed by the lab instructor. -

N

* Define a new one, togethér with the lab instruetor.

e Due: May 15th.

e Deliverables:
* The source code should be hogigd in a glthub classroom team
repository.
* A webpage presenting the project results, similar to:
» —
. https://github.cbm/androidthings/doorbElt’

*

N

* A short video presenting the results. ,
. T 4N

e A companion mobile app to manage the loT app.



https://github.com/androidthings/doorbell/
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e Understand the available .
hardware and software options.

e |DE opjions.

* Project detalls.

o e ——

R OUTCOME
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